Small RNA and RNA-IP Sequencing Identifies and Validates Novel MicroRNAs in Human Mesenchymal Stem Cells.
Organ regeneration therapies using multipotent mesenchymal stem cells (MSCs) are currently being investigated for a variety of common complex diseases. Understanding the molecular regulation of MSC biology will benefit regenerative medicine. MicroRNAs (miRNAs) act as regulators in MSC stemness. There are approximately 2500 currently known human miRNAs that have been recorded in the miRBase v21 database. In the present study, we identified novel microRNAs involved in MSC stemness and differentiation by obtaining the global microRNA expression profiles (miRNomes) of MSCs from two anatomical locations bone marrow (BM-MSCs) and umbilical cord Wharton's jelly (WJ-MSCs) and from osteogenically and adipogenically differentiated progenies of BM-MSCs. Small RNA sequencing (smRNA-seq) and bioinformatics analyses predicted that 49 uncharacterized miRNA candidates had high cellular expression values in MSCs. Another independent batch of Ago1/2-based RNA immunoprecipitation (RNA-IP) sequencing datasets validated the existence of 40 unreported miRNAs in cells and their associations with the RNA-induced silencing complex (RISC). Nine of these 40 new miRNAs were universally overexpressed in both MSC types; nine others were overexpressed in differentiated cells. A novel miRNA (UNI-118-3p) was specifically expressed in BM-MSCs, as verified using RT-qPCR. Taken together, this report offers comprehensive miRNome profiles for two MSC types, as well as cells differentiated from BM-MSCs. MSC transplantation has the potential to ameliorate degenerative disorders and repair damaged tissues. Interventions involving the above 40 new microRNA members in transplanted MSCs may potentially guide future clinical applications.